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Abstract
A 78-year-old woman with a history of transient ischemic attack was admitted for sudden aphasia. In order to assess
the potential cardioembolic source an echocardiogram was performed, which revealed a large mass consistent with a
thrombus in transit through a patent foramen ovale. Because of the high risk of systemic embolism, emergent surgical
thrombectomy was performed with the intention to discharge the patient safely without any new embolic events. This
case report highlights the importance of echocardiography in the evaluation of cardioembolic stroke and the requirement of an emergent approach in case of impending paradoxical embolism.
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1. Introduction

A

thrombus in transit through a patent foramen ovale (PFO) with impending paradoxical embolism (IPE) is an extremely rare event with
very few cases reported in the literature. Because
of the high risk of pulmonary and systemic embolism, it requires an emergent approach
including medical treatment with oral or intravenous anticoagulation, thrombolysis, or surgical
thrombectomy. Nevertheless, the optimal management remains unknown because of its rarity.

2. Case report
A 78-year-old women with a history of hypertension
was referred to the emergency department for
sudden aphasia. She had suffered a transient
ischemic attack approximately 1 year before, with no
evidence of atrial ﬁbrillation or other cardioembolic

arrhythmia during monitoring and with complete
posterior neurological recovery. At presentation, her
initial heart rate was 83 bpm, blood pressure was
147/95 mmHg, and O2 saturation was 96%. Symptoms started 7 hours before admission and the ﬁrst
neurological examination revealed dysarthria with
no other motor or sensitive disorder. Physical examination revealed the presence of signs of chronic
venous insufﬁciency without clinical evidence of
lower extremity deep vein thrombosis.
The electrocardiogram showed sinus rhythm. A
cranial computed tomography was performed
(Fig. 1A), and no acute hemorrhagic lesions were
found; therefore, the patient was admitted to the
neurology department with the diagnosis of
ischemic stroke. Subsequently, a cranial magnetic
resonance imaging was performed, which demonstrated multiple punctate foci in both hemispheres,
suggesting embolism from a proximal source
(Fig. 1B). During admission, she remained in sinus
rhythm and a transthoracic echocardiogram (TTE)
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Fig. 1. (A) Cranial computed tomography at presentation and (B) cranial magnetic resonance after 5 days since admission. No acute hemorrhagic
lesions were observed (A). Multiple punctate foci in both hemispheres (white arrows) suggest embolism from a proximal source (B).

was requested to identify the potential cardioembolic source that could have caused the
symptoms. TTE showed normal left and right ventricular systolic function without signiﬁcant valve
disease. However, a large serpiginous structure in
the right atrium extending to the left atrium and
passing through mitral valve was observed (Fig. 2),
which was moving along the left ventricular outﬂow
tract during systole and through the mitral annulus
in diastole. The study was completed with a transesophageal echocardiogram (TEE) that showed a
large mass consistent with thrombus coming from
the inferior vena cava and passing through a PFO to
the left atrium and the left ventricle (Fig. 3). Because
of the high suspicion of a thrombus in transit
through a PFO associated with paradoxical

Fig. 2. Transthoracic echocardiogram: (A) four-chamber view and (B)
two-chamber view (B). Large serpiginous structure in the right atrium
extending to the left atrium and passing through the mitral valve (white
arrows).

embolism and the extreme risk of recurrent systemic and pulmonary embolism, the patient was
taken urgently to the operating room, and cardiac
thrombectomy with closure of the PFO was performed without complications (Fig. 4).
Finally, a color doppler ultrasound of lower extremities was performed, revealing signs of deep
vein thrombosis in the left femoral vein, which is the
most probable source of the migrated thrombus.
After 15 days of hospitalization she was discharged
safely and started long-term treatment with acenocoumarol. To the best of our knowledge, at the time
of this writing, the patient has not suffered any
embolic events and is still alive.

3. Discussion
Despite the reported prevalence of PFO of approximately 26% in the general population, the presence
of a migrated thrombus in transit across it, also
called IPE, is an extremely rare event with a diverse
clinical presentation which varies from being
asymptomatic to massive pulmonary or systemic
thromboembolism [1,2]. Since the ﬁrst case diagnosed by TTE and conﬁrmed by surgery was reported in 1985 [3], there had been few more cases
published in the literature and little is known about
the optimal therapeutic approach. Nevertheless, it is
important to highlight that it commonly presents as
an emergent situation and has a high overall mortality rate. The most exhaustive systematic review
included 174 cases of conﬁrmed IPE (Impending
Paradoxical Embolism) from 1964 to 2008 and
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Fig. 3. Transesophageal echocardiography (TEE) and 3D-TEE. A large mass consistent with thrombus coming from the inferior vena cava and passing
through a patent foramen ovale to the left atrium and left ventricle.

reported a 30-day mortality of 18.4% with two-thirds
of the deaths occurring within the ﬁrst 24 hours after
diagnosis [4]. In this study, pulmonary embolism
was the most common form of presentation; however, half of the patients suffered a systemic embolism as well.
Because of its clinical presentation, IPD is likely to
be underdiagnosed. Patients with systemic embolism, especially elderly with a cerebrovascular accident, are not routinely studied, assuming a
thrombosis or embolism associated with large vessel
atherosclerosis. Nevertheless, cardioembolic stroke
accounts for 15e30% of ischemic strokes and is
more disabling than those with a no-embolic
mechanism [5]. In this regard, both TTE and TEE
play a central role in the detection of cardioembolic
sources for stroke. TEE is the gold standard for the

diagnosis of a PFO because of its accuracy and it
provides quality images for cardiologists and surgeons in case of IPE [6]. However, cases of IPE
diagnosed by computer tomography have also been
reported in the literature [7].
Although an emergent approach is needed since
diagnosis, the optimal management remains unclear. Surgical embolectomy has been proposed as
the treatment of choice, as it seems to be associated
with lower systemic embolism, although it does not
reduce mortality signiﬁcantly compared with
thrombolysis or anticoagulation [4,8]. By contrast,
thrombolysis could be the best option in hemodynamically unstable patients with massive acute
pulmonary embolism, and a conservative approach
with oral anticoagulation would be preferred in
patients at an unacceptable surgical risk.
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Fig. 4. Emergent surgical procedure. Surgical cardiac thrombectomy with closure of the patent foramen ovale was performed without complications.

4. Conclusion
This case report highlights the importance of the
echocardiogram, both TTE and TEE, in the study of
a potentially cardioembolic source and in the identiﬁcation of interatrial defects that could explain a
paradoxical embolism. Furthermore, an IPE is an
extremely rare situation with a wide clinical
expression that requires an emergent approach
because of its high mortality.
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